The paper uses nationally representative household panel data to investigate if ill health is important in influencing poverty persistence and transitions in Uganda, a country that was both at the centre of Africa's HIV/AIDS pandemic and experienced impressive poverty reduction during the 1990's. Through a combined discrete choice and micro growth level approach we find that ill health and long term sickness, such as that associated with HIV/AIDS, is particularly associated with households moving into poverty. However, households affected by ill health also experience larger land and livestock reductions, providing some support for participatory evidence that has found land and asset sales to be a major coping mechanism for Uganda's poor.
Introduction
Uganda's dramatic poverty reduction of the 1990's has been well documented, with poverty levels falling from 56% in 1992 to 35% in 1999. i However, and despite this excellent progress, approximately 20% of households are persistently poor (Table 1) and there are substantial proportions of households that have moved into and out of poverty (Okidi and McKay 2003) . From a qualitative perspective in particular, ill health has been identified as a major cause of such poverty. For example, Uganda's Participatory Poverty Assessment Process (UPPAP) indicated that over 37% of communities thought ill health was a major cause of moving into poverty (Republic of Uganda 2002) . Despite this however, and considering that Uganda is relative rich in household data, it is perhaps surprising that there has been little quantitative investigation which both tests the aforementioned qualitative findings and establishes the extent to which ill health influences poverty persistence and transitions, relative to other factors.
For Uganda in particular knowing the impact of ill health on poverty is especially important. Firstly, for most of the last two decades the government has based government economics reforms around creating an environment for economic agents to exploit by using their endowment of capabilities -health is obviously a major component of this. Furthermore, and secondly, the importance of understanding such a relationship is accentuated when considering that Uganda was at the centre of Africa's AIDS pandemic in the 1980's and early 1990's when incidence levels of HIV/AIDS peaked at more than 25%. Although incidence levels have now fallen to less than 7% (2003) , morbidity levels have increased from 17% (1992) to 28% (2002) (Republic of Uganda 2003).
ii Intuitively, and considering the interconnected nature of health and poverty, such high levels of sickness are likely to have an impact on the capacity of households to escape poverty, and may even move households below the poverty line (Wagstaff 2002 ).
However ill health, and especially HIV/AIDS, also have other implications such as damaging traditional social support networks and increasing health care costs, all of which make breaking out of the cycle of poverty and ill health even more difficult.
Using household panel data for 1992-99 this paper fills a void in the health and poverty research arena, providing a rare investigation into the direct link between ill health and chronic and transient poverty, and on income growth. Considering the complex interconnected nature of health and poverty we not only control for the endogeneity issues between health and poverty but also investigate how ill health may impact on important factors such as asset depletion, which in turn has consequences for poverty dynamics. This enables us to also draw some tentative insights regarding household coping mechanisms. Furthermore, and considering the history of HIV/AIDS in Uganda we differentiate between long and short term sickness and establish how serious illnesses, such as HIV/AIDS might differ in the impact on poverty status, compared to less serious illnesses.
The paper is therefore outlined as follows. Section two discusses the options for modelling poverty dynamics and previous empirical evidence, before outlining the empirical specification adopted in the analysis. Section three details the data used in addition to the matching process which was undertaken to ensure households in both waves of data are the same. Issues of attrition, and selection sample bias, are also considered in section three. Sections four and five then contain a discussion of the descriptive and econometric analysis, respectively, using panel data to consider the importance of ill health on poverty dynamics, we find supporting evidence for previous qualitative findings, with ill health particularly associated with descents into poverty. Section 6 concludes the article.
Modelling and Evidence, Econometric Specification

Modelling and Literature
In considering the approach to modelling poverty dynamics many previous studies have complementing descriptive analysis with an explicitly econometric approach.
For example, McCulloch and Baulch (1999) distinguish chronically, transitorily and never poor households, for Pakistan, and model the associated characteristics using both an ordered logit model and a multinomial logit model. iii Although the multinomial logit method may suffer from heterogeneity of the transient poor group when modelling whether a household is in chronic poverty, transient poverty or never poor, this can be overcome by distinguishing the transient poor into those that have fallen in to, and escaped poverty. Furthermore, although the method inherits the independence of irrelevant alternatives drawback, other options such as the multinomial probit have there own problems, such as the dimensionality of the response probabilities and being computationally extremely resource intensive.
However, simply distinguishing the poor from the non-poor, as in the aforementioned discrete choice modelling approaches mentioned above, implies the loss of substantial information about the household's living standard. As such, complementing the multinomial logit approach with the modelling of dynamics of living standards directly, through changes in household living standards, substantially enhances the analysis. Such an approach essentially reflects a micro-level growth equation (Dercon, 2003; Fields et al. 2003) and has the advantage of allowing us to forego some of the concerns relating to the level at which the poverty line is set.
Of the previous literature that has investigated the characteristics associated with poverty and living standard dynamics, human capital related findings tend to be largely restricted to the impact of education. Results generally support axioms, and intuition, that suggest increased levels of human capital will decrease the probability of being chronically poor. In particular, Adam and Jane (1995) in Pakistan and Campa and Webb (1999) in Peru, all found that increased levels of education reduced the probability of chronic poverty. Evidence from some studies suggests that increased education in general (McCulloch and Baulch, 2000) or specifically of the household head (Jalan and Ravallion, 1998 ) also reduces transient poverty.
iv Of the few empirical pieces that have focused on the impact of ill health, Jalan and Ravallion (1998) for rural China, found ill health of household members to be an important determinant for chronic poverty, but not transient poverty. Sen (2003) for Bangladesh, using panel data, also found sickness to be particularly important as a factor associated with transient (movements into) poverty whilst Dercon (2003) , for Ethiopia, also found the poor to suffer disproportionately from health shocks.
In the Ugandan context, and as mentioned earlier, Uganda's Participatory Poverty Assessment Process (UPPAP) has provided the clearest indication of the link between poor health and persistent poverty. In both participatory surveys (2000 and 2002) sickness was identified as a major determinant of poverty transitions and especially for movements into poverty. However, there is extremely limited quantitative research that supports such findings. Deininger (2001) has provided the main published work on income change and although health was not the main focus of the paper, and chronic and transient poverty was not directly studied, he found households affected by health problems to experience lower income growth, than those free of health problems. Geographical location also appears to play a major part in the opportunities available to households and therefore the probability of being classified as long-term poor. For example, in Uganda, Deininger and Okidi (2002) found there to be a significant rural long term poverty bias. Of the other findings Okidi and Kempaka (2002) for Uganda found that self employed farming households are more likely to be chronically poor. Before investigating such issues further, we now focus on the econometric specification.
Econometric Specification
When modelling poverty dynamics, one of the first issues to consider is how to classify when a household is in poverty. In this instance, we adopt a poverty line which represents the minimum cost of a nutritionally adequate diet and the accepted poverty lines, calculated by Appleton (2001). v Adopting a poverty spells approach we use four poverty states as the dependant variable in a multinomial logit model: the never poor, those poor in both periods (1992 and 1999) , those poor in 1992 and not in 1999 (escaping poverty), and those non-poor in 1992 but that were poor in 1999 (falling into poverty). vi As previously stated, the second dependant variable used will be continuous in nature and will represent the difference between the log of expenditure per adult equivalent in 1999
and that in 1992. These approaches can be represented algebraically as follows: Firstly, however it is important to note that given one of the main objectives is to focus on the impact health status on chronic poverty, the health of the household head will be adopted as the health indicator. This is logical from several perspectives, but most importantly because the head, in the majority of cases, is the main income earner. Therefore to ensure that the household heads are the same across the two waves of data, a matching process was undertaken which ensured both the sex and age of the household head from 1992 matched that of the household head in 1999. viii This matching process produced a sample of 1,005 households that contained the same household head. It is this reduced sample that is used for the empirical work.
Naturally, given that the sample is being reduced from the full 9,886 IHS households to a nationally representative 1,398 households in the 1992 and 1999 panel and to a further 1,005 matched households, it is pertinent to ensure the sample is not selective. Table A2 shows that such characteristics are insignificant and therefore not of concern. ix Furthermore, and reassuringly, the probit regression indicates very few variables to be of significance for the matched panel.
x Such results add re-assurance that attrition is not a major problem, and confirm that it is appropriate to adopt standard regression techniques. However a further, intuitively based, test corroborates these findings (Appendix Table A3 ). Using the full panel to undertake a multinomial logit regression of chronic and transient poverty we incorporate a dummy variable that represents whether a household has been attrited.
The dummy variable is not significant for any of the poverty states, i.e. households which have been excluded from the final panel are not more or less likely to be in the sample of the never, chronic or transiently poor.
Descriptive Data
In this section we will review some of the descriptive characteristics of chronic and transient poverty but before reviewing some of the characteristics we establish the levels of chronic and transient poverty in this Ugandan panel, before examining the impact of health status.
Poverty Trends
Using a sub sample of the household surveys, the 1992/99 two wave household panel, we find 48.6% of these households were poor at the beginning of the period, and this had fallen to 29.3% by the end. As can be seen in the first row of 
Health Status
If we look at the influence of ill health on persistent and transient poverty, we can see from columns one and three of Table 1 that households with sick heads in 1992 comprise larger proportions of those chronically poor and moving into poverty. xii The evidence suggests that disproportionate numbers of the chronically poor (moving into poverty) 21% (28.3%) are headed by individuals who were sick in 1992, compared to households moving out of poverty (15% were headed by sick individuals).
Descriptive data for the 'long term' sick also indicate similar patterns. xiii More than 8% of households headed by an individual classified as 'long term sick' moved into poverty, compared to a 6.8% overall average.
Analysing health and poverty status by row also suggests that the initial health status of the household head and poverty level are potentially closely associated. In particular, column 3 shows that there is a disproportionately large number of sick headed households moving into poverty (15.6%) relative to the proportion of the total sample moving into poverty (9.9%). The reverse is true for moving out of poverty, with disproportionately low proportions of sick households (25.6%) relative to the sample average (29.4%).
The descriptive data is therefore suggestive of an association between the original health status of the household head and household moving into poverty, i.e. this is in line with intuitive suggestions that sickness can limit welfare enhancing opportunities.
Perhaps surprisingly the linkage between original health status of the head and households staying in poverty appears less clear. However, such associations will be further investigated in the econometrics section. Some of the other key characteristics are now highlighted, enabling us to establish how sickness might interact with other variables, and how important health factors are relative to other variables of interest.
Other Factors
Of the growing poverty dynamics literature demographic and household composition changes are of particular interest for Uganda when comparing the sick and non-sick households (Table 2 ). For households, with a sick head at 1992, either chronically poor or moving into poverty there is at least a 5% increase in the number of children per household, compared with a 9% reduction for households moving out of poverty.
The negative effect on the capacity to generate earnings, of this increase in young dependants, is further compounded by an 18% (9%) decrease in working age household members for the chronic (moving into) poverty households. As a result, the proportionate increase in household size for the sick headed chronically poor is close to 12%. This is in contrast to the non sick chronically poor, who have a household size decrease of 0.5%, and could have potentially huge consequences for escaping persistent poverty. Descriptive data in Table 3 indicate that the levels of enterprise assets are also associated with poverty dynamics. Comparing healthy and non healthy headed households, column 11 indicates that not only are land areas smaller for the sick than non-sick (3.54 acres and 4.59 acres respectively) but land increases for the sick are almost half that of the non-sick (65.7% compared with 36.7% for the sick). Similar trends exist for other enterprise assets such as chickens and cows. For instance nonsick households have increases in the quantity of cows of 26%, compared to the decrease of 22% for sick households. Sick households moving into poverty experience chicken number decreases by up to one third compared to a 50% increase for the non sick. This suggests a depletion of assets during the process of immiseration.
Households with sick heads and moving into poverty have a tendency to stay in own account agricultural production (Table A5 , row 1, column 5). This links in with the demographic characteristics which showed that households moving into poverty also experienced large declines in working age individuals and increases in the number of young dependants. Immiseration may therefore arise because of the need to generate more food for incoming dependants, whilst income falls as the prime aged most productive adults leave the household. 
Econometric Findings
A relatively clear way of showing if ill health is associated with different states of poverty is through a multinomial logit approach, which adopts the four states of poverty (previously outlined). As we can see from Table A7 , in the appendix, the model itself fits the data relatively well. The explanatory variables are jointly very significant in explaining the observed distribution across groups, and a comparison of predicted groups with actual groups shows that approximately 51% of households are predicted into the correct groups. Despite this being a relatively imprecise measure of fit, it does provide some assurance and we can see that the two extreme cases, the never and the always poor, are more accurately predicted.
In support of the descriptive data, results in Table 4 show that if a household head is sick as at 1992 then this is statistically significant in increasing the probability of households moving into poverty (by 3.5 percentage points) and significant in reducing the probability of never being poor (6.7 percentage points). xiv Although the results are not significant for the chronically poor, the direction of influence for the sickness variables is, reassuringly, of the expected positive direction.
xv In addition, we also find that the association between households having a sick head in 1992 and moving into poverty is furthered when we look at the bottom portion of Table A9 and focus on the sickness interaction terms. As with the descriptive data, households headed by females who are ill face a higher probability of moving into poverty, than households headed by ill men. xvi In fact, households headed by women and suffering from (long term) sickness are up to (15) 7 percentage points more likely to fall into poverty than similarly defined male headed households [ (Table 5) Table   A9 ). Regarding type of employment we note that households whose main economic activity is non-agricultural own account work are significantly more likely never to have been poor over this period (Okidi and Kempaka 2002) . However, upon examining health interactions with such variables, we reveal that sick subsistence agricultural workers are also associated with moving into poverty and long term sick agricultural workers are associated with being chronically poor (Table 5 ). For example, if the main occupation is agricultural and the head is suffering from long term sickness, the household is almost 20 percentage points more likely of being persistently poor than similar heads who are healthy.
Intuitively such findings may seem logical, given the labour intensive nature of subsistence agriculture relative to the other work categories. However, they are in direct contradiction to some of the recent work done by Mwabu and O'Connell (2001) for Kenya. Here it was found that workers in formal wage employment became sick less often than agricultural workers because the cost of sickness is higher and urban wage workers could not easily shift to less intensive work, compared to agricultural workers. xvii Therefore, formal workers face limitations in being able to adapt their work patterns if they fall sick. They are subsequently more likely to lose their main income source, especially if prolonged sickness occurs. Of the other research which focuses on health, Pitt and Rosenweig (1986) , for Indonesia, found sickness to have relatively minor influence on farm profits.
Interestingly, the strongest effects of physical assets on poverty are associated with households moving into poverty. Households with lower initial levels of both land and chickens are statistically associated with moving into poverty (Baulch and McCulloch 1998). xviii Of the non health human capital assets, we find primary and secondary education of the head and primary education of the spouse all have strong positive influences on the likelihood that a household is never poor. Seven of the 12 education coefficients are significantly different from zero at the 5% level or above. xix The spouse having been educated to primary level or the head to secondary level both have strong negative influences on the likelihood that the household is chronically poor. Such results correspond strongly with prior expectations, and education is very likely to be a strong causal influence on a household's poverty status (McCulloch and Baulch 1999; Gaiha 1988) . The negative effect of the head having primary education on the probability of a household escaping poverty may seem counterintuitive, but this is probably picking up the effect that households whose head had completed primary school in 1992 were less likely to be poor to start with. Primary education of the spouse appears equally as important, with each additional year reducing the probability being in chronic poverty by two percentage points. xx Of the other important factors influencing poverty dynamics there appear to be a number of strong associations between poverty status and locality of residence, thus highlighting important geographic differentials, this time with the rural Northern region having the strongest effects. xxi Ceteris paribus, households in this locality are significantly less likely to be never poor and significantly more likely to be chronically poor or have moved into poverty over this period. Such trends are consistent with the geographic pattern of poverty reduction over this period (Appleton, 2001) . Finally, households with higher numbers of individuals living in the house (Jalan and Ravallion 2000) and those that experience greater increases in household size are statistically significantly associated with being chronically poor.
Increases in household size are also strongly associated with moving into poverty (Gaiha and Imai 2003) .
Considering the second part of the poverty analysis, and complementing the aforementioned we can now look at the factors that influence changes in household welfare. Regressing the change in the logarithm of the welfare measure over the period on the initial level and many of the other explanatory variables, considered above, identifies many of the same factors as being important, but also some additional ones. Table 6 outlines such factors via three alternative models which vary by the explanatory variables used for sickness. The first adopts the health status of the household head in 1992, the second uses a health state change and the third uses a predicted sickness measure, reflecting the potential endogenity issues between health and poverty.
The results for the first part of the analysis use the actual measure for sickness of the head at 1992 and largely confirm the findings of Deininger (2001) Table A6 ) with the Sargan test being passed at the 5% level. The Hausman statistical test also passes at the 5% level, thus rejecting the null that the sickness variable is endogenous and therefore validating the results focus on the actual sickness measure as opposed to the predicted measure. Across the three models, we can see that the initial level of the logarithm of income to have strongly negative coefficients, so that ceteris paribus growth rates are higher for households that were poorer to start with. xxiii As with the multinomial logit, education levels of the household head and spouse appear to be of major influence. This is in line with other growth evidence such as that from Woolard and Klassen (2003) for South Africa where education was found to have a positive effect on growth. We are able to be a little more specific for our results, as we find that growth rates of the welfare measure are faster for households where the head has secondary education and when the spouse has primary education.
xxiv There are also strong regional effects influencing the results, with growth rates being higher in urban areas of all regions except the Northern region, and lower in the rural areas of the Northern region. Again this is consistent with the evidence on changing living conditions and poverty over this period (Appleton, 2001) . Of the physical assets, welfare growth is faster for rural households that have more land. Further confirming the importance of physical assets and that smallholders are more vulnerable to economic decline (Grootaert, Kanbur and Oh 1997) , with an additional acre of land associated with a 4.5 per cent higher gain in welfare. Households engaged in own account agriculture and experiencing increases in household size over the period also have a negative influence on the growth of well being.
Many of the aforementioned factors, of course, favour richer households relative to poorer households, offsetting the potential convergence suggested by the negative coefficient on the initial income level. xxv Several findings are also supportive of the earlier hypothesis regarding the importance of health and assets on poverty, and a families capacity to escape poverty, and raise further issues for investigation. From a policy perspective it would be very useful to know with greater certainty, for example, more about causality and the exact processes underlying the relationship between ill health and poverty. For example, further investigations could be through combining quantitative and qualitative investigations or usage of panel data with more than two waves.
Conclusion
Despite Uganda's excellent poverty reduction over the last decade there appears to be a core of Ugandan households that have not benefited from economic reforms resulting in a number of households being in persistent poverty and some households moving back into poverty. As one might expect, given the Ugandan governments focus on creating an enabling environment which economic agents can exploit by utilising their initial capabilities and that HIV/AIDS prevalence has been as high as 25% in the last decade and a half, health status appears to play a major role in poverty dynamics.
In particular, sickness was found to be associated with households moving into poverty over the period 1992 to 1999. However a combination of demographic, activity and asset based factors also appear to be associated with a households poverty status, and are accentuated with sickness. One possible interpretation could be that the negative effect of a household losing the most productive aged labour is also being compounded by increases in the proportion of young people in the household. The loss of working age labour and the increase in young dependants are then confining the chronically poor households, or those moving into poverty, to agricultural own account employment. This in turn then leads to lower returns, as the most productively aged labour no longer work the land.
The decrease in enterprise livestock and other assets also suggests a particular distinction between the way sick and non sick households cope in either avoiding transient or permanent poverty. Asset decreases for all households headed by the sick are distinctly larger than the decreases for the non-sick households and suggests an accentuated depletion of assets during the process of immiseration. This is likely to be partly reflective of the relatively large increases in the sick moving to 'other' categories of activity which represent generally lower return activities states, such as unemployment.
In conclusion therefore, the paper has found ill health to be particularly associated with households moving into poverty, but also provides support for previous literature which suggest demographic factors to be important in determining poverty. However, there appear to be quite distinct differences in coping mechanisms of the sick and non sick households during the process of immiseration, particularly in relation to assets.
Such issues deserve further investigation, possible through the use of further multiple wave panels or via a combined quantitative/qualitative approach, both approaches of which will provide a more rounded understanding of the issues underlying the dynamics and interconnected nature of health and poverty. 
Appendices
